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The DoD-URIP Brant totals $100,000; in addition the University of

Minnesota has provided $25,009 in cost sharing for this computer equip-

@ent grant. Of the total grant $87,009 was committed to the School of 4

Mathematics and $38,000 was committed to the Institute for Mathematics

and its Applications (IMA). The attached list details the expenditures

for individual faculty members in the School of Hathematics and for the

IMA."

%4
!% %

The IMA funds were used primarily in the purchase of 11 Macintosh Micro- %

computers (512K memory), 3 hard disk drives and 1 AT&T Personal Computer. %

The School of Mathematics has purchased 29 Macintosh Microcomputers (512K

memory) and 8 IBM Personal Computers together with accessories and soft- '4

ware.

The IlMA is using the grant to equip offices of individual researchers .1

with microcomputers. This is part of an overall plan of the IMA to have

state of the art computational facilities in place for the 1986-87 year

on Scientific Computation which begins August 1986.

In the next few days the School of Mathematics and the nsitute fc ZIP

M atheretics and its Applications wlI te lined to the University's Cra-
2 Supercomputer via a fiber opt:: cable. W:thin the ne4%t few months a.

Ethernet will be established to lini all faculty offices ir the Schcol of

Mathematics and offices in the IMA. By June 1986 the Unive-s:ty cf

Minnesota will have installed a new telecommunications syster, designe..• ; vC. 1o,-

for high speed data transmission. An important function of the micro-

computers purchased under this grant will be to serve as terminals in the

new telecommunications system, particularly for access to supercorputers.
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The supercomputer access will be very important for number crunching, but

perhaps even sore important for the use of symbol manipulation programs.

The School of Mathematics has hired Dr. Ronald Peikert of ETH, Zurich to

implement a symbol manipulation program on the Cray 2.

Although all microcomputers purchased with this grant are being placed in

individual researchers offices, several faculty members are using their

machines to prepare software for three different high-level research and

instructional labs for which the laboratory computer equipment is being

provided by industrial donors. The first and oldest of these is the

Dynamical Systems Laboratory, a research laboratory managed by Professors

Aronson, McSehee and Moeckel, which is heavily oriented toward computer

graphics and is partially supported by the National Science Foundation

and CPT Corporation. We are in the process of establishing a Stochastic

Modeling Laboratory, using equipment frot the DOD grant and a grant from,

IBM Corporation. This laboratory will provide facilities ;or model

testing and developtert. (Since the effects of randomness cannot be

ignored in many physical, biological and te:hrica; processes, our

researchers must .e able to corstr,.ct ard analyze stoctasti: models.

These are often highly complex and direct mathematical analysis is dif-

ficult or impossible. The SML will provide the tools 4 or creatin;,

testing and observing such systems. In industrial appl'caticns, the ..0.,%

systems will be used to provide nvoerical predict:crs about the VAN

behavicr of concrete physical processes. High quality visual represent-

a tions will be an important part of the SML so that qualitative features

of a model can be recognized. Research hypotheses can then be formed,

tested and finally attacked theoretically.) The SML is being operated by

J. . .
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our probabilists: Professors Orey, Pruitt, Jain, Fristedt, Bramson and

Baxter, and Associate Professor Gray. V

Third, we are developing a Combinatorics Laboratory. It will be used to

demonstrate combinatorial algorithms, bisections, mad involutions. Soft-

ware packages are being developed which will allow researchers to repro-

sent and manipulate combinatorial objects (graphs, permutations,

partially ordered sets, integer partitions, tableaux, etc.). The soft-

ware packages will make extensive use of graphics. It will be possible -6

with these packages to test conjectures, ideas and possible constructions .

in combinatorics. This lab will be managed by Professors Dennis White

and Dennis Stanton. IBM Corporation is providing additional equipment

for the lab.

Individual faculty members are using microcomputers for their own

personal projects. Among these are the following: Professor Albert

Marden is working on problems in computational geometry. Proies~o

Dennis He.tal is using his microcomputer in the study c the dynamics of

zeros of the Epstein zeta function. (Professors Marden and Hejial have

made a Froposal to the Naticnl Science Foundation for a major grant that

* "
would involve the country's leading researchers in geometry and number V h

theory and raoe use of the University of Minnesota's Cray 2 and satellite "

communications between the Cray 2 and individual researchers at their F'ql

various locations. This proposal will go to the National Science Board

for approval.) Professor Jay Soldman, a number theorist, is using his

micro-computer and software developed by Enrico Dombieri of the Institute

for Advanced Study to conduct research on continued fractions. Professor %

'I.,*mJ
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Karel Prikry is working on a problem in applied logic. Professor William

Messing, an algebraic geometer, will use his equipment to "experiment'

with a structure of certain modules over finite fields as well as study

certain "huge" polynomials. Professors Walter Littman and Larry Markus

are developing software to study the stability of a space platform.

Professor Yasutaka Sibuya will use his microcomputer with symbolic mani-

pula t ion programs for his research in ordinary and functional differen-

tial equations. The plans of our individual faculty members for use of

microcomputers in research projects are under rapid evolutio-r and I am

reporting only the few cases where I have personal information. However,

it is already clear that this grant is having a considerable impact on

the research of our faculty. Furthermore, the grant and the expertise

gained by the faculty in the use of computers has enabled the Schcol of

Mathematics to compete successfully for other computer grants, most

notably for Apollo Worl:stations and IBM AT's.
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FACULTY CUUTERCOST ACCESSOIESWl WTIAKICUST TOTAL COST

AMD 1111 FlOAIMJDIC
82,15* 81.09.0 $2,344.00

ARONSON mcxR inuma i -FAK xaau

82,407.1 $192.0 82,59.73 -

DARETT NRC DISKS PASCAL
82,155.00 8139.75 800.00 82,374.75

61LDELA RID MRC DISKS FASCALIIASIC
82,155.00 831.00 $15B.00 82,344.00

6REEN AC
1'12,055.00 82,055.00

St fIDMN MC DISKSICASESTAND PASCALID4SIC
82,155.00 $130.00 8150.00 82,443.00

SULLIVER NAC DISKS NIOETRANPASCAL
82,155.00 $31.00 8280.00 £2,466.00

HARRIS NMC DISKS PASCALIBASICS$2,470.00 $31.00 $156.00 s2,659.00 N.

HARDT MC DISKS/STAND PASCALIBASIC
4. 2,155.00 $61.00 8158.00 82,374.00

HEJHAL IBM PC-IT1EPSN~ PRINTERV
MATN CO-PROCESSOR CHIP

45 i4K RAN CHIPS
13,602.00 £3,962.00

KINDERLEHRER IIAC DISKS
52,155.00 $31.00 12,186.00

LANG RAC DisKs PASCAL/BASIC
t2,155. 00 131.00 8158.00 82,344.00

LOUD ANDEK NONITOR/AST 6-ACKDIK

HERCULES PIAPHICS BOARD
1DN PC - BATH CO-PROC.CHIP

RCEHE 2,407.79 813.50 12,421.28

NCEE AIDEK HONITOR/AS7 6-PACK
HERCULES SAPHICS BOARD

Jim PC - MATH CO-PROC.CHIP
$2,407.73 12,407.7e

ESSINS RAC DISKS/CASE/STAklD FACTFINDCR/PASCALIUASIC
82,155.00 8130.00 8248.00 82,533.00



UECKEL NKK mIORMisT fi-M
NERCLES NAPNICS DOW

62,001.73 l2,407.71

me DI S/CASE HICLIVASIC
h625. 10.0 13.00 62,413.00

NITSDIE NAC IMMEIC KEYBOARD DIUISSI PASCiASICIWORTRAN
62,224.0 61.00 626.00 $2,668.00

MYER RAE UINRIC KEYImI DISKS ACAL/DASIC
12,224.10 S31.06 $158.00 62,413.00

POUR-EL mc DIS1S PASCAI.JDASJC/llACFORrRAN
12,155.0 $31.00 13.00 t2,569.00 -

PRIKRY 119-ITID GAPHICS PRINTER
NATH CO-PROCESSOR CHIP

$3,231.0 83,231.00

4 PRODAILITY NACS (61 DISKS (6)
$12,500.00 6196.00 $12j696-00

REICH KAC PhSCAL/BASIC "Fo
$2,030.00 $158.00 $2,188.00

ROBERTS NAC DISKS PASCALIBIASIC 4
12,155.00 f31.00 158.00 $2,344.00

SATTINGER NRC DISKS
$2,155.00 631.00 62,196.00

SIBUYA/LITTKAN AMDEK NONITORIAST 6-PACK DISKS TRIAD/IL71PLAN
HERCULES GRAPHICS BOARD

It" PC

SPERSER EPSONi FI-80 PRNE:R 61C $3082

NlR RRC DISI/C S SN FATID PASCAL/BASIC
$2,105.00 $630.00 $259.00 $2,533.00

STTO MC DISKSE DAIIAFRRNPASCAL

62,155.00 631.00 6363.00 12,56q.00

TOTAL IACULTY S $15,7.3.96
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lM 111 (51 116,75.00 I9S (5 MIES)
lEEII (II (349.10
u3 151 (11775.00 viNS i5 NMIES)

ATiT KM tw I w W CI(21 15,400.0-
OilT mm,.3 (11 OliOOw

tit IIIC C NCS (3) 1540.00
AT&T lMWY El l SION N 3I I20.00

AT&T lilly CIPS (3) 1360.00
NARD DISK RIVE-PMTIAL PAYlENT $230.00

-it DISKS FOR lICAT 12,500.00
133,459.00 (310.00 (33,769.00 .. .,, i

DEPARTMENT TWO PAI (4) (261.50 $261.50e
TWO TULOOI (1) (46.50 (46.50

SIEKICK 111 $46.50 $46.50
NOES(21 1"98. 00 1618.00 '-.r

MCTERNIMALS (2) $126.00 1126.00
fMCUlITY KITS (5) $135.00 (135.00 p ;

QUICKSWT NAAL (6) $117.00 1117.00 .- %+'

EPSON Fl-ll RINTERICABLE $359.O0 135900
IN TRN TUTO R (31 $75.00 $75.00

TIMID SRAPHICS taLIN (2) no.00 (90.00
TURNO TOOLIOI (1) (45.00 $45.00

RNA CHIPS (64K) FO IN PC 1600) (534.00 (534.00

MACINTOSH FOR LAD $2,000.00 2,000.00PARTIAL PAYMENT FOR IN PC 186.52 1886.52

TOTAL DEPT. S 15,466.02

MATH FACULTY EXPENDITURES (85,753.98
MATH DEPT. EXPENDITURES 15,466.02

MATH DEPT. TOTAL (91,240.00

MATH DEPT. SHARE (87,009.00
REMAINING FUNDS $0.00 -

BORROWED FROM IRA FUNDS (4,231.00

IRA SHARE ($3,00. 00 %
INA EPIDIDITURES (33,769.00

REMAINING IRA SHARE 14,231.00 J.%

TOTAL E"ITURES $125,009.00

DOD NIARD (100,000.00
NATCHING FUNDS 125,009.00

TOTAL FUNDS $125,009.00 e.
EIPENDITURES TO DATE (1125,009.00.
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